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DETAILED ACTION 

Introduction 

1 . Claims 1-25 of U.S. application 09/475,390 filed on 12/30/1 999 are presented for 
examination. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 12-14 and 16-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Arnott (US PAT. 5,1 28,905). 

Consider claim 12, Arnott teaches a linear transducer (see fig.4,32), for use (in any 
event, " for use" is not a positive structural limitation) in an electro-larynx having a 
waveform generator that produces an input signal and a power source, said linear 
transducer comprising (see col .2 lines 15-22): 

A. an armature assembly (see fig.4, 32), which receives said input signal and vibrates 
as a function thereof; 

B. a suspension assembly (34,36) coupled to said armature assembly (32); and 

C. a coupler disk (34,36), coupled to said suspension assembly (32), wherein a 
vibration (motion) in said armature assembly causes a corresponding vibration of said 
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coupler disk (34,36) according to a linear function of said input signal (see col.4 lines 
42-55). 

Consider claims 13-14, Arnott teaches a linear of the suspension assembly is a 
flexible planar membrane (see fig.4 and col.4 lines 42-55); and a linear transducer of 
the suspension assembly is a mechanical spring (see fig.4, 37a and col. 4 lines 42-55;. 

Consider claims 16-18 Arnott teaches an electro-larynx according of the armature 
assembly includes a piezo electric actuator coupled to said engagement portion, 
wherein an input signal delivered to said piezo-electric actuator causes a corresponding 
linear vibration of said engagement portion (see fig.1 and col. lines 5-40); and the 
armature assembly includes a magneto-resistive element (such as polymeric) coupled 
to said engagement portion, wherein an input signal delivered to said magneto-resistive 
element causes a corresponding linear vibration of said engagement portion 
(see fig.1 and col.2 lines 5-40) and the linear transducer has a substantially flat 
frequency response over a range of about 20 to 2KHz (see fig.1 and col3 line 54-col.4 
line 28). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1-4 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Burtschi (US PAT. 4,039,756) in view of Arnott (US PAT. 5,128,905). 
Consider claim 1 Burtschi teaches an electro-larynx comprising: 

a waveform generator (see fig.2, 24 (pulse generating circuit)) configured (when it 
selected to establish a predetermined RC time constant) to selectively generate an input 
signal (col.2 line 39-col.3 line 63 and col.6 line 35-col.7 line 30); 

a transducer (see fig. 3, (37) and figs. 1-2) having a throat engagement portion, said 
transducer configured to receive and transform said input signal into a corresponding 
output vibration of said throat engagement portion, said output vibration being a 
substantially function of said input signal (see col. 10 lines 19-46); and a power source 
(see fig.3, 39 and col. 10 line 19-46); but Burtschi does not clearly teach a linear 
transducer. 

However, Arnott teaches a linear transducer (see col. 2lines 15-22). 
Therefore, it would obvious to one of ordinary skill in the art at time invention was 
make to combine the teaching of Burtschi into Arnott to provide a new and improved 
form of acoustic field transducer. 

Consider claims 2-3 Arnott teaches an electro-larynx according to the linear 
transducer includes: 

a. an armature assembly (see fig.4,32), which receives said input signal and vibrates 
as a function thereof (see col. 4 lines 42-55); 
b. a suspension assembly (36) coupled to said armature assembly (32); and 
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c. a coupler disk (34), as said engagement portion, coupled to said suspension (36) 
assembly, wherein a vibration in said armature (32) assembly causes a corresponding 
vibration (motion) of said coupler disk (34 and see col .4 line 42-55)); and an electro- 
larynx according of the suspension assembly (see fig.4, (36,34)) is a flexible planar 
membrane (see fig 4, 34,36 and col. 4 lines 42-55). 

Consider claim 4 Arnott an electro-larynx according of the suspension assembly 
is a mechanical spring (see fig.4, 37a and col.4 line 42-55). 

Consider claims 6-8 Arnott teaches an electro-larynx according of the armature 
assembly includes a piezo electric actuator coupled to said engagement portion, 
wherein an input signal delivered to said piezo-electric actuator causes a corresponding 
linear vibration of said engagement portion (see fig.1 and col. lines 5-40); and the 
armature assembly includes a magneto-resistive element (such as polymeric) coupled 
to said engagement portion, wherein an input signal delivered to said magneto-resistive 
element causes a corresponding linear vibration of said engagement portion 
(see fig.1 and col .2 lines 5-40) and the linear transducer has a substantially flat 
frequency response over a range of about 20 to 2KHz (see fig.1 and col3 line 54-col.4 
line 28). 

6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Arnott (US 
PAT. 5,128,905) in view of Applicant's prior. 

Consider claim 15 Arnott does not clearly teach the armature assembly is 
substantially disposed within a cylindrical motor assembly that defines an internal void 
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region along a central axis and having an radial magnetic field maintained within said 
internal void region, and wherein said armature assembly includes: 

a. a bobbin coupled to said suspension assembly and disposed within said 
internal void region and along said central axis; and 

b. a wire coil wrapped around said bobbin and within said magnetic field; 
whereby when said input signal is applied to said wire coil a corresponding vibration of 
said bobbin is experienced. 

However, Applicant's prior art teaches a. a bobbin (see fig.2, 214) coupled to said 
suspension assembly (216) and disposed within said internal void region and along said 
central axis; and 

b. a wire coil (212) wrapped around said bobbin and within said magnetic field; 
whereby when said input signal is applied to said wire coil a corresponding vibration of 
said bobbin (214) is experienced (see specification page 3 line 11-29). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Arnott into the teaching of 
applicant's prior art to provide a cylindrical motor for market demand. 

7. Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parson (US PAT. 5,400,434) in view of Branson (US PAT. 4,797,926). 

Consider claims 19, Parson teaches an electro-larynx of the waveform generator 
includes: 
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a glottal sample data stored in an electronic memory (see fig.8, 85 and see col.8 line 
46-col.9 line 33); 

b. a pitch adjuster (91, pitch control), configured to add pitch information to said glottal 
sample data; 

c. a mixer (95, (amplitude control)), configured to add amplitude information to said 
glottal sample data; and 

e. a digital to analog converter, configured to transform said base digital 
input signal into said input signal (fig.7, 81 and see col.26-col.6 line 41); but Pearson 
does not teach clearly an equalization filter for generating from said glottal sample data, 
pitch information, and amplitude information a base digital input signal having a 
predetermined frequency response. 

However, Bronson teaches an equalization filter (see fig.2, 200 synthesizer) for 
generating from said glottal sample data, pitch information, and amplitude information 
a base digital input signal having a predetermined frequency response (see col.8 line 
27-col.9line 15). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Pearson into the teaching of 
Bronson to provide the synthesizer reproduces speech from the transmitted information 
utilizing the referenced techniques for sinusoidal modeling for the voiced portion of the 
speech and utilizing either multipulse or noise excitation modeling for the unvoiced 
portion of the speech. 
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Consider claim 20 Pearson teaches an electro-larynx of the glottal sample data is 
obtained by inverse filtering and digitally sampling voice data (see fig.9, 103 and col. 6 
line 12-63). 

Consider claim 21 Bronson teaches a waveform generator of the glottal sample data 
is derived from a mathematical model which preserves the harmonic qualities of the 
voice data (see col. 5 line 50-col.6 line 64). 

8. Claims 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burtschi (US PAT. 4,039,756) in view of Harbeson (US PAT. 4,401,850). 
Consider claim 22 Burtschi teaches an electro-larynx comprising: 

A. a waveform generator (see fig.3, 24) configured to selectively generate an input 
signal (by selected RC time constant see col. col .2 line 39 -col.3 line 30), 

B. a transducer (see fig.3, 27) having a throat engagement portion (see figs. 1-2), said 
transducer configured to receive and transform said input signal into a corresponding 
output vibration of said throat engagement portion (see figs. 1-2 and ; and 

C. a power source (see fig.3 39); but Burtschi does not teaches that a input signal has 
a harmonic structure corresponding to a normal glottal excitation, defined over multiple 
cycles. 

However, Harbeson teaches an electro-larynx of the input signal generated by said 
waveform generator has a harmonic structure corresponding to a normal glottal 
excitation (see col.1 lines 39-56), defined over multiple cycles (see fig.2 and col.4 line 
47-col.5line 59). 
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Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Burtschi into the teaching of 
Harbeson to provide a voice sound which one produced by vibrations of the vocal cord 
in the larynx during an articulation.. 

9. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over MacLeod 
(US PAT. 4,821,326). 

Consider claim 22, MacLeod teaches an electro-larynx comprising: 

A. a waveform generator (see fig. 5, (50,57)) configured to selectively generate an 
input signal , wherein said input signal has a harmonic structure corresponding to a 
normal glottal excitation, defined over multiple cycles (see col.2 line 58-col.3 line 6). 

B. a transducer (see fig.4a,34) having a throat engagement portion, said transducer 
(see fig.5,56) configured to receive and transform said input signal into a corresponding 
output vibration of said throat engagement portion (see col.4 lines 42-63 and col.5 line 
15-61 ; but Macleod does not clearly teach a power source. However, it is well know at 
the art the apparatus or a circuit needs a power source and therefore it would have 
been obvious that MacLeod has a power source to connected to the circuit for working 
perfectly. 

10. Claims 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
MacLeod (US PAT. 4,821,362) in view of Pearson (US PAT. 5,400,434) and Branson 
(US PAT. 4,797,926). 

Consider claim 23, MacLeod does not teach an electro-larynx of the waveform 
generator includes: 
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a. glottal sample data stored in an electronic memory; 

b. a pitch adjuster, configured to add pitch information to said glottal sample data; 

c. a multiplier, configured to add amplitude information to said glottal 
sample data; 

d. an equalization filter for generating from said glottal sample data, pitch 
information, and amplitude information a base digital input signal having 
a predetermined frequency response; and 

e. a digital to analog converter, configured to transform said base digital 
input signal into said input signal. 

However, Pearson teaches a glottal sample data stored in an electronic memory 
(see fig.8, 85 and see col.8 line 46-col.9 line 33); 

b. a pitch adjuster (91, pitch control), configured to add pitch information to said glottal 
sample data; 

c. a multiplier (95, (amplitude control)), configured to add amplitude information to said 
glottal sample data; and 

e. a digital to analog converter, configured to transform said base digital 
input signal into said input signal (fig.7, 81 and see col.26-col.6 line 41). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of MacLeod into the 
teaching of Pearson to provide a source signal which is capable of quickly and reliably 
producing voice quality that is indistinguishable from human voice. 

On the other hand, Bronson teaches an equalization filter (see fig.2, 200 
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synthesizer) for generating from said glottal sample data, pitch information, and 
amplitude information a base digital input signal having a predetermined frequency 
response (see col.8 line 27-col.9 line 15). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of MacLeod into the teaching of Bronson 
to provide the synthesizer reproduces speech from the transmitted information utilizing 
the referenced techniques for sinusoidal modeling for the voiced portion of the 
speech and utilizing either multipulse or noise excitation modeling for the unvoiced 
portion of the speech. 

Consider claim 24 Pearson teaches an electro-larynx of the glottal sample data is 
obtained by inverse filtering and digitally sampling voice data (see fig.9, 103 and col. 6 
line 12-63). 

Consider claim 25 Bronson teaches a waveform generator of the glottal sample data 
is derived from a mathematical model which preserves the harmonic qualities of the 
voice data (see col. 5 line 50-col.6 line 64). 

1 1 . Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burtschi 
(US PAT. 4,039,756) as modified by Arnott (US PAT. 5,128,905) as applied to claim 1-2 
above, and further in view of Applicant's prior. 

Consider claim 5 Burtschi and Arnott do not clearly teach an electro-larynx 
according to of the armature assembly is substantially disposed within a cylindrical 
motor assembly that defines an internal void region along a central axis and having an 
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radial magnetic field maintained within said internal void region, and wherein said 
armature assembly includes: 

a. a bobbin coupled to said suspension assembly and disposed within said 
internal void region and along said central axis; and 
b. a wire coil wrapped around said bobbin and within said magnetic field; 
whereby when said input signal is applied to said wire coil a corresponding vibration of 
said bobbin is experienced. 

However, Applicant's prior art teaches a. a bobbin (see fig. 2, 214) coupled to said 
suspension assembly (216) and disposed within said internal void region and along said 
central axis; and 

b. a wire coil (212)wrapped around said bobbin and within said magnetic field; 
whereby when said input signal is applied to said wire coil a corresponding vibration of 
said bobbin (214) is experienced (see specification page 3 line 1 1-29). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Burtschi and Arnott into the teaching of 
applicant's prior art to provide an electro-larynx for market demand. 

12. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burtschi 
(US PAT. 4,039,756) as modified by Arnott (US PAT. 5,128,905) as applied to claim 1-2 
above, and further in view of Harbeson (US PAT. 4,401 ,850). 
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Consider claim 9 Burtschi and Arnott do not teach an electro-larynx of the input 
signal generated by said waveform generator has a harmonic structure corresponding 
to a normal glottal excitation, defined over multiple cycles. 

However, Harbeson teaches an electro-larynx of the input signal generated by said 
waveform generator has a harmonic structure corresponding to a normal glottal 
excitation (see col.1 lines 39-56), defined over multiple cycles (see fig.2 and col.4 line 
47-col.5 line 59). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Burtschi and Arnott into the teaching of 
Harbeson to provide a voice sound which one produced by vibrations of the vocal cord 
in the larynx during an articulation.. 

13. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burtschi (US PAT. 4,039,756) as modified by Arnott (US PAT. 5,128,905) as applied to 
claim 1 above, and further in view of Pearson (US PAT. 5,400,434) and Branson (US 
PAT. 4,797,926). 

Consider claim 10, Burtschi and Arnott does not teach an electro-larynx of the 
waveform generator includes: 

a. glottal sample data stored in an electronic memory; 

b. a pitch adjuster, configured to add pitch information to said glottal sample data; 

c. a multiplier, configured to add amplitude information to said glottal 
sample data; 

d. an equalization filter for generating from said glottal sample data, pitch 
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information, and amplitude information a base digital input signal having 
a predetermined frequency response; and 

e. a digital to analog converter, configured to transform said base digital 
input signal into said input signal. 

However, Pearson teaches a glottal sample data stored in an electronic memory 
(see fig.8, 85 and see col.8 line 46-col.9 line 33); 

b. a pitch adjuster (91, pitch control), configured to add pitch information to said glottal 
sample data; 

c. a multiplier (95, (amplitude control)), configured to add amplitude information to said 
glottal sample data; and 

e. a digital to analog converter, configured to transform said base digital 
input signal into said input signal (fig.7, 81 and see col.26-col.6 line 41). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Burtschi and Arnott into the teaching of 
Pearson to provide a source signal which is capable of quickly and reliably producing 
voice quality that is indistinguishable from human voice. 

On the other hand, Bronson teaches an equalization filter (see fig.2, 200 
synthesizer) for generating from said glottal sample data, pitch information, and 
amplitude information a base digital input signal having a predetermined frequency 
response (see col.8 line 27-col.9 line 15). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Burtschi and Arnott into the teaching of 
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Bronson to provide the synthesizer reproduces speech from the transmitted information 
utilizing the referenced techniques for sinusoidal modeling for the voiced portion of the 
speech and utilizing either multipulse or noise excitation modeling for the unvoiced 
portion of the speech. 

Consider claim 1 1 Pearson teaches an electro-larynx of the glottal sample data is 
obtained by inverse filtering and digitally sampling voice data (see fig. 9, 103 and col.6 
line 12-63). 

14. Claims 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burtschi (US PAT. 4,039,756) as modified by Harbeson (US PAT. 4,401,850) as applied 
to claim 1 above, and further in view of Pearson (US PAT. 5,400,434) and Branson (US 
PAT. 4,797,926). 

Consider claim 23, Burtschi and Harbeson do not teach an electro-larynx of the 
waveform generator includes: 

a. glottal sample data stored in an electronic memory; 

b. a pitch adjuster, configured to add pitch information to said glottal sample data; 

c. a multiplier, configured to add amplitude information to said glottal 
sample data; 

d. an equalization filter for generating from said glottal sample data, pitch 
information, and amplitude information a base digital input signal having 
a predetermined frequency response; and 

e. a digital to analog converter, configured to transform said base digital 
input signal into said input signal. 
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However, Pearson teaches a glottal sample data stored in an electronic memory 
(see fig.8, 85 and see col.8 line 46-col.9 line 33); 

b. a pitch adjuster (91, pitch control), configured to add pitch information to said glottal 
sample data; 

c. a multiplier (95, (amplitude control)), configured to add amplitude information to said 
glottal sample data; and 

e. a digital to analog converter, configured to transform said base digital 
input signal into said input signal (fig.7, 81 and see col.26-col.6 line 41 ). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Burtschi and Harbeson into the 
teaching of Pearson to provide a source signal which is capable of quickly and reliably 
producing voice quality that is indistinguishable from human voice. 

On the other hand, Bronson teaches an equalization filter (see fig.2, 200 
synthesizer) for generating from said glottal sample data, pitch information, and 
amplitude information a base digital input signal having a predetermined frequency 
response (see col.8 line 27-col.9 line 15). 

Therefore, it would obvious to one of ordinary skill in the art at the time the 
invention was make to combine the teaching of Burtschi and Harbeson into the 
teaching of Bronson to provide the synthesizer reproduces speech from the transmitted 
information utilizing the referenced techniques for sinusoidal modeling for the voiced 
portion of the speech and utilizing either multipulse or noise excitation modeling for the 
unvoiced portion of the speech. 
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Consider claim 24 Pearson teaches an electro-larynx of the glottal sample data is 
obtained by inverse filtering and digitally sampling voice data (see fig. 9, 103 and col. 6 
line 12-63). 

Consider claim 25 Branson teaches a waveform generator of the glottal sample data 
is derived from a mathematical model which preserves the harmonic qualities of the 
voice data (see col. 5 line 50-col.6 line 64). 



Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kim (PCT WO 99/53867) is recited to show other related the 
electro-larynx. 

1 6. Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
or faxed to:(703) 872-9314 
Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Arlington. 
VA., Sixth Floor (Receptionist). 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Lao,Lun-See whose telephone number is (703) 305-2259 The examiner 
can normally be reached on Monday-Friday from 8:00 to 6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curtis Kuntz, can be reached on (703) 305-4708. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
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should be directed to the Technology Center 2600 whose telephone number is (703) 306-0377. 
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